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Table 1 Paleogeographic reconstruction model published on the EarthByte website
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5 (Ma)
| Cao Xiazhi et al. (2024) Earth’ s tectonic and 18000 Earth’ s tectonic and plate boundary evolution over 1. 8 billion years. Geoscience
plate boundary evolution over 1. 8 billion years Frontiers, p. 101922. ( Cao Xiazhi et al. , 2024)
A tectonic-rules-based mantle reference frame since 1 billion years ago
) Miiller et al. (2022) A tectonic-rules-based 1000~0 implications for supercontinent cycles and plate—mantle system evolution, Solid
mantle reference frame since 1 billion years ago Earth, 13, 1127~1159( Cao Xiazhi et al. , 2024 ) , https://doi. org/10. 5194/
se—13-1127-2022, 2022. (Miiller et al. , 2022)
. . Extending full-plate tectonic models into deep time: Linking the Neoproterozoic
Merdith et al. (2021) Extending full-plate ) ) .
. . . L and the Phanerozoic, Earth-Science Reviews, Volume 214, 2021, 103477,
3 | tectonic models into deep time: Linking the | 1000~0 . . .
. . ISSN 0012 - 8252, https://doi. org/10. 1016/]. earscirev. 2020. 103477.
Neoproterozoic and the Phanerozoic .
(Merdith et al. , 2021)
Clennett et al. (2020 ) A CQuantitative A Quantitative Tomotectonic Plate Reconstruction of Western North America and
4 | Tomotectonic Plate Reconstruction of Western | 170~0 | the Eastern Pacific Basin, Geochemistry, Geophysics, Geosystems, https://doi.
North America and the Eastern Pacific Basin org/10. 1029/2020GC009117 ( Clennett et al. , 2020)
Miiller et al. (2019) A Global Plate Model A global plate model including lithospheric deformation along major rifts and
5 | Including Lithospheric Deformation Along Major | 250~0 | orogens since the Trassic. Tectonics, vol. 38, https://doi. org/10. 1029/
Rifts and Orogens Since the Triassic 2018TC005462. ( Miiller et al. , 2019)
Young et al. (2018 ) Global kinematics of Global kinematics of tectonic plates and subduction zones since the late Paleozoic
6 | tectonic plates and subduction zones since the | 410~0 | Era, Geoscience Frontiers (2018), doi; 10. 1016/j. gsf. 2018. 05. 011. ( Young
late Paleozoic Era. et al. , 2019)
; Merdith et al. (2017 ) Rodinia model from 1000~ 520 A full-plate global reconstruction of the Neoproterozoic. Gondwana Research.
Gondwana Research (Merdith et al. , 2017)
Matthews et al. (2016) Late Paleozoic to . . ) .
Tectonic evolution and deep mantle structure of the eastern Tethys since the latest
present-day global model ( Global and Planetary . . . o
8 ) ) 230~0 | Jurassic. Earth Science Reviews, v. 162, p. 293 ~ 337. ( Zahirovic et al.,
Change). Note: these files have the Pacific 2016)
correction applied
Zahirovic et al. (2016 ) Eastern Tethys Tectonic evolution and deep mantle structure of the eastern Tethys since the latest
9 | refinements to Muller et al. (2016) AREPS | 230~0 | Jurassic. Earth Science Reviews, v. 162, p. 293 ~ 337. ( Zahirovic et al. ,
model 2016)
Miiller et al. (2016) Late Triassic to present- . . o .
. Ocean basin evolution and global-scale plate reorganization events since Pangea
day global model ( Annual Review of Earth and . .
10 . . 230~0 | breakup: Annual Reviews of Earth and Planetary Sciences, Vol 44, 107 ~ 138
Planetary Sciences). NOTE: these files have
o . . (Miiller et al. , 2016)
the Pacific correction applied
. . The Cretaceous and Cenozoic tectonic evolution of Southeast Asia: Solid Earth
Zahirovic et al. (2014) and Gibbons et al. o
) . (EGU), v. 5, p. 227~273. (Zahirovic et al. , 2014)
(2015) Southeast Asia and Tethyan refinements . . . . . .
11 . o . 200~0 | A tectonic model reconciling evidence for the collisions between India, Eurasia
that incorporate modifications for the circum . .
and intra-oceanic arcs of the central—eastern Tethys: Gondwana Research
Arctic ( Shephard et al. , 2013) .
FOCUS. ( Gibbons et al. , 2015)
. . The tectonic evolution of the Arctic since Pangea breakup: Integrating constraints
Shephard et al. ( 2013 ) Circum-Arctic . ) .
12 . . 200~0 | from surface geology and geophysics with mantle structure: FEarth-Science
refinements of the Seton et al. (2012) model ) ’
Reviews, v. 124, p. 148~183. (Shephard et al. , 2013)
13 Seton et al. (2012) Post-Pangea model from 200~0 Global continental and ocean basin reconstructions since 200 Ma: Earth-Science
Earth-Science Reviews Reviews, v. 113, no. 3~4, p. 212~270. (Seton et al. , 2012)
Gurnis et al. (2012) First plate motion model . . . . .
Plate Tectonic Reconstructions with Continuously Closing Plates: Computers &
14| using the GPlates continuously closing plate | 140~0 . .
. Geosciences, v. 38, no. 1, p. 35~42. (Gurmnis et al. , 2012)
polygon algorithm
15 Li et al. (2008 ) Rodinia model from 1100~530 Assembly, configuration, and break-up history of Rodinia; A synthesis:
Precambrian Research Precambrian Research v. 160, p. 179~210. (Li et al. , 2008)
. PALEOMAP PaleoAtlas for GPlates and the PaleoData Plotter Program,
16| Scotese (2016) PALEOMAP reconstructions 1100~0

PALEOMAP Project. (Scotese, 2016)
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Fig. 1 System context diagram
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Fig. 2 System functional architecture diagram
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Fig. 3 System technical architecture diagram
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Fig. 4 Processing flow of vector paleogeographic maps

with superimposed geological features

oty ol R P R AT AR L e 7 | Ok vl b 3L (RT3
1 Leaflet JFIE Javascript FEAR Gplates P R
FARIR Webservice iR 45 HEAT 22, 11 &
T GPlates iy b FRA ALY 1 0 A [A] Al e 5t (i
FREk) 2l i ity s PR e ARG T F ) b
TAGAL A 1 PR AR (A AR A PR+ A
RO FEREAS M SARAR B b R (R 4,8 5) .
by P T T S A Y 2 I AR B | BT AR AR
{8 S B 2 Fr A% A GPlates Web Service 7F £k IR 55
ARHL

Pl 5 Al vty i PR R P B it 7 ol e P
M e e f) S B
Fig. 5 Basement map of geological plate and sample points

plot to the map

3.1 ZERMHMIBEERMSEAR

KRGIT R T — MOk - A% BB ] Ak 5
BT Leaflet. js A4 4 % 1 BRI 18T, 2 2548
GPlates ¥ j= 28 B A5 Web Service 4% 1, SZ B A
Pl i MBS (S A A ) 1Yl B Bl A
jE/SH

Xf EarthByte JT OB % B fk (v v A/ 4t 350 141
PEAT SRR AL B 8 ik AR AR B H 55 R it R d T e in A=
S e 0T RS v
3.2 BERARHERGREE

SRS i I AR R — vy PR A AR I SR AR
U2 A B M B AR AR S A ez S AL I
GPlates Web Service S5 B #5 AT AR AR 18 S B iz 15

FE AR —% 12t AR Aroxt 5 IS, A DR AN [ At =2
TR G — I 2 B T IR B i (1222 <0.1°) .

AR AR A oty b R T A b R Ry
BB RS ZE 2R I AHTY, a0 6'x 6" ()l Hb 3 iy
FRIET ol 35 1 SR IR A A% =X S s T AR RO 547
3L EarthByte FF i (1) Ho 2 & M 4% SC 2R, A
QGIS | ArcGIS %5 A S Ab FRAR (4 1A T 5% o A Ak 2
Jo 2 S ST A AR AR A [ 2 | PR A i
PRA L BERI Gplates 5646 Ay v 1 38 A B 558 i 3]
HFTAEACHY T s B L IR SR RIS Ktk | e
T MG AEA I i AR AR A BB A vty s PR



300 Mo R

it I 2026 4F

4 RYEEH

RGNS 3 ¥ 4L, RowTimeScale J& £
[l A5 R X A b 5 At A4, T AT R A 3 5 4
ot PR S T R E A HHAE, ColumnTimeSacle
AT ) 5 ) b o o ) it - 2 52 e
Map. Vue 2 BT T AR 2 )y R R SR A A XA
W2 RGO LA, SR B R 3 P 7R AN [5) 3 S e
Y AT R Ak, O 45 R AE 1B | Ak A il 55 ) RE
myUtlities. js $EAEEF VRIS A tiff jpg . png . sveg SFH%
I A TR, R R an &l 6 s

5 HUBRARAEEE v

Mo AR A P R A S TR R o R Ry ]
AL , 38 0 o5 e i — M BT A A BT, PR Y SR
2 BB AL ( Geological Time Scaling ) A% iy M1 ¥ 14]
b T AT AR R A s 2R T JSON A% Xtk A7 2544 fh A7
it AE T EHLAF JavaScript BIAS 15 5 #E17 40 34,
b B AR A P T 1 R B s M — AR IR (id ) 5 1%
R E— 2l ME— PRI (parentld) , A0 1R
KRR parentld 5EJ2 846 Kl i 1Y id 5 9304 B
(ename) ; 3L FR (name) 5 FEARAL 4R B[] ( start ) 4F
AR B IFIE] (end ) K [ B 5 61 2= 6125 (CGMW) |
H ] b o [ 2 51 23 A o )22 22 51 (1SC) 2345 1Y)
P e b T AR BE €8 22 B34 ( color ) ( Cohen et al. |
2025) ( Cohen et al. ,2023) , H-A B A (i Ll Adobe ©
Hlustrator © CS3 [ RGB B H Y 16 FE 05 A (H A7
fift, I EAE Web Sz U H IR TTE G, BRI B 4F
FEALERA AT (Ma) o B0 R S B E

4

"id" . 760,
"ename" ; " Eoarchean" ,
"name" ;" JRAHAR",
"level" ; 2,
"leaf" : true,
" parentld" ; 753,
"color" ; "#DAO37F" ,
"end" ; 3600,
"start" . 4000
}
pEEPEN SIS

6 FEAEIE
SR Th i LR P R TR Fe A

6 RGRE PR

Fig. 6 Relationship diagram of system program components

P 7 AR AR P S R - R
Fig. 7 Entity—Relationship of Geological time database

XA ARERETT TR AR BC BTt . MRAE AR 282
AR INIARIE AN 2RI, TR B K
WA DUBVE R E M OLEE AT T 7328, IFIE
TR H ISR 3R

(1) P - R 2 B (A, FRAT T e %
T R BRI A R e AR @, LA B



IV LT Gplates A1 Vue M B PRI AE L TTIAL RGBT 5 5280 301

Kl 8 A FE AR IR

Ao [1]

Meghalayan

Holotoe Northgrippian

Greenlandian

Upper Pleistocene
Chibanian

Calabbrian

Gelasian

Pleistocene
Quaternary 2.58-0 |

Neogene

Paleogene

Cretaceous

Jurassic

Triassic

Permian

Carboniferous

Devonian

Silurian

Ordovician

& 9 EFRAFEAHLE R TR ALROR (%10))
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Fig. 10 Web visualization effect (horizontal version ) of international chronostratigraphic chart
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Design andimplementation of an online paleogeographic map
visualization system based on GPlates and Vue

SUN Chao'"*, HUANG Hao™
1) Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037
2) China University of Geosciences ( Wuhan) , Wuhan, 430074 ;
3) The Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing, 100029

Abstract: The Deep—time Digital Earth ( DDE) initiative represents a pioneering undertaking in the realm of
scientific research, spearheaded by Chinese scientists and endorsed by the International Union of Geological
Sciences, a global authority in the field of geosciences. The primary objective of the DDE project is the
establishment of an unparalleled, interconnected digital repository, encompassing the intricate evolutionary
trajectory of the Earth. Utilizing state —of —the —art information technology and data science methodologies, the
project seamlessly integrates the temporal span of geological history with contemporary earth observation data. This
integration fosters the creation of a comprehensive, dynamic and multifaceted earth system model, offering a unique
perspective on the evolution of our planet. Paleogeographic maps are important spatial—temporal visualization tools
for revealing geological and environmental resource issues such as geomorphological evolution processes, plate
movements, and changes in species distribution, and for constructing a deep—time digital earth. Since the 1970s,
foreign scholars have constructed paleogeographic reconstruction models using substantial geophysical data,
primarily paleomagnetic, geochronological, and paleontological fossil data. Following two decades of research, a
significant number of paleogeographic maps have been made available through online platforms such as EarthByte
and the Gplates Web Portal. These maps encompass a wide range of information, including superimposed
topographic maps, geological maps, elevation data, magnetic anomalies, lithology, and other elemental details.
Presently, numerous domestic online geological information application systems incorporate the superimposed
display of elements such as samples, occurrences, fossils, and mineral points on contemporary maps. However,
most systems lack the visualization function of online paleogeographic maps, thus preventing them from expressing
the chronological information of geological data from a temporal dimension. The author of this paper aims to
construct a paleogeographic map visualization web application (Single Page Application, SPA) system that can be
expeditiously deployed using a technical route based entirely on free and open source frameworks. The application”
s interface is designed to facilitate the switching between different paleogeographic reconstruction models, thereby
enabling the display of geological elements such as rocks and paleontological fossils, which possess both spatial
attributes and geochronological attributes. The Vue component plays a pivotal role in the separation of front—end
module components from data, thereby facilitating seamless integration with the front end of a Web GIS system for
data transmission and functional module integration. This integration process is particularly noteworthy in terms of
its rapid deployment within a B/S-based GIS framework.
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